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(57) ABSTRACT

A flat display device has a circuit configuration in which a
division-driving system and an aspect conversion are inte-
grated with each other, and performs driving appropriate to
achieve higher resolution even in driving a display unit. The
device comprises a memory circuit which includes n unit
memories each storing unit data, a display unit of which the
horizontal driver 1s supplied signals read from the memory
circuit and of which the regions divided into a plurality of
portions in a horizontal direction 1s division-driven, and a
memory control circuit which divides a digital video signal of
one line mto n, supplies n pieces of the unit data to the n unit
memories, selects each direction of write or read addresses of
the n unit memories, and outputs the read addresses so that the
arrangement order of the unit data for the adjacent regions 1s
set 1n an inversion horizontal direction.

8 Claims, 9 Drawing Sheets
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FLAT DISPLAY DEVICE AND SIGNAL
DRIVING METHOD OF THE SAME

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application 1s based upon and claims the benefit of
priority from prior Japanese Patent Application No. 2007-

000681, filed Jan. 5, 2007, the entire contents of which are
incorporated herein by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

One embodiment of the invention relates to a flat display
device and a signal driving method of the same. For instance,
the flat display device 1s eflective as a liquid display device,
and 1t 1s configured so as to apply division-driving to a display
unit and to perform field angle (aspect)-switching by effec-
tively utilizing the division-driving.

2. Description of the Related Art

In a flat display device with an aspect ratio of 9:16, to
display a video signal with an aspect ratio of 3:4, aspect
transformation processing 1s performed. An aspect transior-
mation processing unit 1s called a scaler, in which the num-
bers of horizontal pixels and vertical lines are increased or

decreased. Such a technique 1s disclosed, for example, 1n Jpn.
Pat. Appln. KOKAI Publication No. 2001-086391 and Jpn.

Pat. Appln. KOKAI Publication No. 2002-199248.

In recent years, higher definition and larger screen have
been attained. As to a driving circuit to correspond to a large
screen, a so-called division-driving system, which divides a
screen region into plural ones to mput pixel data indepen-
dently 1n each divided region, has been a possible approach.

As for a technique of the division-driving system, a technique
1s disclosed, e.g., in Jpn. Pat. Appln. KOKAI Publication No.

2000-194308.

However employing the division-driving system further
requires a memory on a data input path. As aresult, a memory
required by the aspect transformation processing unit and a
memory for the division-driving system are needed, so that it
results 1n an 1crease 1 manufacturing costs.

BRIEF SUMMARY OF THE INVENTION

Anobject of the embodiments of the present invention, 1s to
provide a circuit configuration 1n which a division-driving,
system and an aspect transformation 1s integrated, and to
provide a flat display device configured to perform driving,
appropriate to a higher definition even in driving a display
unit.

According to one aspect of the present invention there 1s
provided an apparatus comprising: a memory circuit which
substantially includes four unit memories respectively stor-
ing unit data corresponding to the dividing region; a horizon-
tal driver which has a plurality of registers which are supplied
signals read from the memory circuit; a flat display device
including a display panel which 1s driven by the horizontal
driver and a vertical driver and to which regions divided into
four sections 1n a horizontal direction 1n accordance with the
four registers; and a memory control circuit which transiers
the data 1n the unit memories to the registers,

wherein the memory control circuit supplies unit data of
the number of display dividing regions, which have been
obtained by dividing one line of a digital video signal with an
aspect ratio of 3:4 into the number corresponding to the
display dividing regions, to the unit memories, and selects
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2

access directions of write or read addresses for the unit
memories so that each piece of the data to be transterred from
the unit memories to the registers becomes an imversion hori-
zontal direction between the adjacent display division
regions.

Additional objects and advantages of the embodiments
will be set forth 1n the description which follows, and 1n part
will be obvious from the description, or may be learned by

practice of the mvention. The objects and advantages of the
invention may be realized.

BRIEF DESCRIPTION OF THE SEVERAL
VIEWS OF THE DRAWING

The accompanying drawings, which are incorporated 1n
and constitute a part of the specification, illustrate embodi-
ments of the invention, and together with the general descrip-
tion given above and the detailed description of the embodi-
ments given below, serve to explain the principles of the
ivention.

FIG. 1 1s a preferred block diagram illustrating one
embodiment of a flat display device regarding the invention;

FIG. 2 1s a preferred block diagram illustrating another
embodiment of the flat display device regarding the mven-
tion;

FIGS. 3A to 3D are preferred views illustrating a various
forms of aspect ratios at display panels illustrated in FIGS. 1
and 2;

FIGS. 4A and 4B are preferred explanation views 1llustrat-
ing examples of data writing to memory circuits 1llustrated 1n
FIGS. 1 and 2;

FIGS. 5A and 5B are preferred explanation views 1llustrat-
ing other examples of data writing to memory circuits 1llus-
trated 1n FIGS. 1 and 2;

FIG. 6 15 apreferred explanation view illustrating examples
of reading the data from the memory circuits illustrated 1n
FIGS. 1 and 2;

FIG. 7 1s a preferred explanation view illustrating other
examples of reading the data from the memory circuits 1llus-
trated 1n FIGS. 1 and 2;

FIG. 8 1s a preferred explanation view illustrating other
examples of reading the data from the memory circuits 1llus-
trated 1n FIGS. 1 and 2;

FIG. 9 1s a preferred explanation view illustrating other
example of reading the data from the memory circuits 1llus-
trated 1n FIGS. 1 and 2; and

FIG. 10 1s a preferred view illustrating an inner configura-

tion example of the memory circuits 1llustrated in FIGS. 1 and
2.

DETAILED DESCRIPTION OF THE INVENTION

Various embodiments according to the mvention will be
described heremailter with reference to the accompanying
drawings.

In a concrete embodiment of the present mnvention, a flat
display device includes a memory circuit including four unit
memories to each store unit data and a horizontal driver of
which the four corresponding-registers are supplied signals
read from the memory circuit. Further, the flat display device
includes a display panel which 1s driven by the horizontal
driver and a vertical driver and to which regions divided into
four sections 1n a horizontal direction in accordance with the
four registers and a memory control circuit which transiers
the data 1n the four umit memories.

The display device divides one line of a digital video signal
of a 3:4 aspect ratio 1nto three to obtain three pieces of the unit
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data. Next, the display device supplies the three pieces of unit
data to three unit memories among four unit memories. Fur-
ther, the display device selects address directions of write or
read addresses to the three unit memories among the four unit
memories so that each piece of data to be transierred from the
three unit memories to the three registers becomes an inverse
horizontal direction between the adjacent regions.

According to the foregoing means, the regions divided
into, e.g., npieces 1 a horizontal direction 1s applied division-
driving, and a digital video signal of one line 1s divided into n
pieces, and n pieces of the unit data 1s assigned to the n pieces
of the unit memories, respectively. Since the display device
controls the writing and reading to and from the n unit memo-
ries, the display device may switch the aspect ratio. Further,
since the display device selects the direction of the address of
the writing or reading for each of unit memories, and brings
arrangement order of the data in the adjacent regions 1nto an
inverse horizontal direction, the display device may reduce
noise 1 1images on borders of regions caused by the division-
driving.

Hereinafter, moreover, the embodiments of the invention
will be described with reference to the drawings. The digital
video signal 1s mput to a memory circuit 102 via an input
processing circuit 101. The memory circuit 102 has a plural-
ity ol memories 1n order to apply division-driving to a flat
display panel 213 as a display unit. The memory circuit 102
has, for example, four memories M1-M4 each having con-
secutive addresses. A signal read from each memory of the
memory circuit 102 1s each converted to analog by a digital-
to-analog converter (DAC) 112 to be mput in a horizontal
driver 211. Within the DAC 112, analog-to-digital conversion
units corresponding to each memory M1-M4 are installed.

The horizontal driver 211 also includes registers RG1-RG4
corresponding to the memories. When signals 1n one horizon-
tal period are input to the driver 211, the signals 1n one
horizontal period are supplied concurrently to pixels on the
horizontal line driven by the vertical driver 212. On the dis-
play 213, a pixel array 1s structured by using, for example, a
polysilicon substrate.

A memory control circuit 104 controls a plurality of
memories M1-M4 of the memory circuit 102. A wide display
selection signal and a 3:4 display selection signal switch
driving forms of the plurality of memories M1-M4.

A synchronous signal and a clock signal are input to a
timing generation circuit 103. The timing generation circuit
103 generates a variety of timing signals by using the syn-
chronous signal and the clock signal. The timing signal from
the generation circuit 103 decides an operation sequence of
the control circuit 104. The timing signal from the generation
circuit 103 also decides operation sequences of the horizontal
driver 211 and the wvertical driver 212. Other than this,
although not illustrated, the generation circuit 103 also sup-
plies the timing signal and the clock signal to the mput pro-
cessing circuit 101 and the DAC 112.

FIG. 2 1illustrates another embodiment, and illustrates an
example 1n which the input processing circuit 101 includes an
interpolation circuit 101a, a selection circuit 1015 and a delay
circuit 101¢. Other parts are the same as those of FIG. 1, and
they are designated by the 1dentical symbols. The interpola-
tion circuit 101a may apply, for example, a line interpolation,
and the selection circuit 1015 1s also a unit to select and switch
between an interpolation line and a current line. The mterpo-
lation circuit 101a may apply a pixel interpolation and the line
interpolation. The delay circuit 101 ¢ 1s a circuit to perform a
time adjustment.

FIG. 3A shows an example of an 1mage which 1s full-
displayed on a display panel 213 having an aspect ratio of
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4

9:16. FIGS. 3B-3D each depicts an example displaying an
image having an aspect ratio of 3:4 on the display panel 213
with an aspect ratio of 9:16. To transtorm the aspect ratio of
9:16 to the aspect ratio o1 3:4, aright-sided display (FI1G. 3B),
a left-sided display (FIG. 3C) and a centered display (FIG.
3D) are possible approaches.

FIGS. 4A, 4B, SA and 5B are views showing how the
image data has written to the memory circuit 102 1n order to
display the image with the aspect ratio of 3:4 onto the display
panel 213 with the aspectratio o1 9:16, and the read addresses
are read 1n order of ascending addresses.

Firstly, FIGS. 4A and 4B will be described. Here, FIGS. 4A
and 4B depict relationships of write addresses (WR As) to the
divided driving regions 1-4 of the display panel 213 to be
applied the division-driving and four memories M1-M4
within the memory circuit 102. The four memories M1-M4
are unmit memories of capacities which four-divides the pixel
on the horizontal line. An upper stage of FIG. 4A depicts an
aspect 1 which the display panel 213 1s four-divided 1n a
horizontal direction. Four regions 1-4 are set on the display
panel 213. A lower state of FIG. 4A depicts an example of
addresses 1 which a longitudinal axis 1s assigned to four
memories M1-M4, and a lateral axis 1s a time axis. In this
case, four memories M1-M4 are assigned to each region 1-4,
respectively. A full line 3A1 1n a lower stage of FIG. 4A
depicts an aspect in which write addresses to memories
M1-M4 vary. FIG. 4A shows an aspect 1n which the write
addresses vary 1n the case of the lett-sided display.

A full line 3B1 1n a lower stage of FIG. 4B also depicts an
aspect in which write address to the memories 1-4 vary. This
case shows an example 1n which the right-sided display 1s
performed, and the data 1s written by nverting the right and
lett.

FIGS. 5A, 5B shows the cases 1n which the write directions
of the data are controlled so that the arrangement order of the
data 1n the adjacent regions becomes an inversion horizontal
direction and the read addresses are read 1n order of ascending
addresses.

FIG. SA also shows a relationship among the division-
driving regions 1-4 of the display panel 213 to be applied the
division-driving and the write addresses (WRA) to the four
memories M1-M4 1n the memory circuit 102. The four
memories M1-M4 are the unit memories of the capacities
dividing the pixels on the horizontal line 1nto four. The upper
stage of FIG. SA shows a left-sided display and an aspect 1n
which the display panel 213 1s divided into four 1n the hori-
zontal direction, then, the four regions 1-4 are set. The lower
stage of FIG. SA shows depicts an example of the addresses
by which the longitudinal axis 1s assigned to the four memo-
ries M1-M4, and the lateral axis indicates a time axis. In this
case, the four memories M1-M4 are assigned to the regions
1-4, respectively. Memory M1, as shown as a full line SA1,
writes the data 1n order of descending addresses, memory M2,
as shown as a full line 5A2, writes the data in order of
ascending addresses, and memory M3, as shown as a full line
5A3, writes the data 1n order of descending addresses.

The full lines SB3, 3B2 and 5B1 i the lower stage of FIG.
5B also indicates an aspect of the variations 1n write address.
In this case, FIG. 5B shows an example of a right-sided
display, and also 1t shows the example in which the data 1s
written by inverting the right and left. Like this, 1t 1s easily
achieved for displaying the screen by 1nverting the right and
lett to mvert the selection order of memories M1-M4 and by
inverting the address directions.

Examples A to D of FIG. 6 show four kinds of read
addresses 1n reading the data from memories M1-M4 1n the
states 1n which the data has been written to memories M1-M4
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as shown in FIG. 4A. The data 1n each of memories M1-M4 1s
read by one horizontal period, each converted to analog and
supplied to the corresponding-registers RG1-RG4 in the hori-
zontal driver 211.

Such slow reading poses a secure operation, and especially,
it 1s effective to a device for performing analog transier which

1s weak 1n high-speed response.
The case of example A of FIG. 6 will be described. Arrows

are described in the division-driving regions 1-4 of example A
in FI1G. 6. The arrows indicate the directions by which the data
1s read from memories M1-M4 and the data 1s supplied to the
horizontal driver 211, respectively. The horizontal driver 211
includes four register units to which output data from each
memory M1-M4 1s each converted to analog to be written,
respectively. The register units also independently store the
data 1n response to each region 1-4. When signals of one
horizontal line are set into all the register units, the corre-
sponding-signals are supplied all at once to the pixels on a

horizontal line specified by the vertical driver 212.
Four kinds of read addresses RDA1-RDA4 differing in

address value are the read addresses. The four kinds of read
addresses RDA1-RDA4 are output from a memory control
circuit 104 to be supplied to the memory circuit 102. In the
case of example A of FIG. 6, the variation 1n a first read
address RDA1 accesses memory M1 for one horizontal
pertod 1 a direction opposite to the write direction. The
variation 1n a second read address RIDA2 accesses memory
M2 for one horizontal period 1n the same direction as that of
the write direction. The vanation i1n a third read address
RDA3 accesses memory M3 for one horizontal period 1n a
direction opposite to the write direction. The varnation 1n a
fourth read address RDA4 accesses memory M4 for one

horizontal period in the same direction as that of the write
direction.

The case of example B in FIG. 6 will be described. The
arrows of the division-driving regions 1-4 of example B 1n
FIG. 6 and the arrows of the division-driving regions 1-4 of
example A in FIG. 6 are inverse to one another. Therefore, the
read directions of the data from memories M1-M4 and those
of example A of FIG. 6 are inverse to one another.

The case of an example C will be described. Examples C
and D of FIG. 6 are examples 1n which the display panel 213
displays the right-sided display. In comparison to example A
of FIG. 6, high-order addresses are switched so that the data
read from the memory M1, the data read from memory M2,
the data read from memory M3, and the data read from
memory M4 1s displayed in the regions 1, 2, 3 and 4, respec-
tively. The arrows of the division-driving regions 1-4 of
example C 1 FIG. 6 and those of the division-dividing
regions 1-4 of example A 1n FIG. 6 are mutually the same.
However, 1n comparison to the case of example A of FIG. 6,
in the case of examples C and D of FIG. 6 are examples to
perform the right-sided display. In this case, the vanation in
the first read address RDA accesses memory M4 for one
horizontal period 1n the direction opposite to the write direc-
tion. The vanation in the second read address RIDA2 accesses
memory M1 for one horizontal period 1n the same direction as
that of the write direction. The variation in the third read
address RDA3 accesses memory M2 for one horizontal
period 1n the direction opposite to the write direction. The
variation of the fourth read address RIDA4 accesses memory
M4 for one horizontal period 1n the same direction as that of
the write direction.

An example D 1 FIG. 6 1s an example in which the varia-
tion directions of the first to fourth read addresses RD1-RD4
become opposite to those of example C in FIG. 6.
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An example A of FIG. 7 and an example B of FIG. 7 show
aspects 1n which the read addresses RDA1-RDA4 of memo-
riecs M1-M4 1n performing a centered display. It 1s assumed
that the data has been written to memories M1-M4 as
described 1n FIG. 4A.

In example A 1 FIG. 7, the vanation in the read address
RDA1 read each half data of memory M1 and memory M4 1n

the anterior halfl and the posterior half of the one horizontal
period. The variation of the read address RDA2 read the data
of each half of the memories 1 and 2 for the one horizontal
period. The variation of the read address RDA3 read the data
ol each half of the memories 3 and 2 for the one horizontal
period. The variation of the read address RDA4 read the data
ol each half of the memories 3 and 4 for the one horizontal
period. The arrows described on the display panel 213 at the
upper stage show the signal write directions to the horizontal
driver 211 for each region 1-4 on the display panel 213.
Example B 1n FIG. 7 1llustrates an example 1n which the read
directions are made opposite to those of example A 1n FIG. 7.

The foregoing example A to example B of FIG. 6 1llustrates
read methods in the case in which the data 1s written to
memories M1-M4 as shown 1n FIG. 4A. However, when the
data 1s written to memories M1-M4 1n the methods depicted
in FIG. 5A, the read methods are depicted as examples A 1n
FIG. 8 to B in FIG. 9.

As first, example A 1n FIG. 8 will be described. The varia-
tion 1n read address RDA1 accesses memory M1 1n the direc-
tion opposite to the write direction. It takes almost one hori-
zontal period for the variation in read address RDA1 to read
the data in memory M1 1n the direction opposite to the write
direction.

It takes almost one horizontal period for the variation of
read address RDA2 to read the data in memory M2 1n the
same direction as that of the write direction. It takes almost
one horizontal period for the variation of read address RIDA3
to read the data in memory M3 in the direction opposite to the
write direction. It takes almost one horizontal period to read
the data in memory M4 1n the same direction as that of the
write direction. As a result, the write directions of the signals
into each region 1-4 1n the display panel 213 are shown as the
arrows 1n the display panel 213 at the upper stage of example
A 1n FIG. 8. On the contrary, if the address vanation direction
ol each read address RDA1-RDA4 1s set 1n the direction
opposite to that of example A 1n FIG. 8, the write directions of
the signals are given as shown at example B 1n FIG. 8.

Example C of FIG. 8 will be described. Read address
RDA1 varying in the direction opposite to the write direction
accesses memory M4, Read address RDA2 varying 1n the
same direction as the write direction accesses memory MI.
Read address RDA3 varying 1n the direction opposite to the
write direction accesses memory M2. Read address RDA4
varying in the same direction as the write direction accesses
memory M3. As aresult, the write directions of the signals for
cach region 1-4 of the display panel 213 into the horizontal
driver 211 are depicted as the arrows on the display panel 213
at the upper stage of example C 1n FIG. 8. On the contrary, 1f
the address vanation direction of each read address RIDA1-
RDAA4 1s set to the direction opposite to that of example C 1n
FIG. 8, the foregoing write directions are set as shown 1n
example D of FIG. 8.

Examples A and B in FI1G. 9 show aspects of variations 1n
read addresses RDA1-RDA4 of memornes M1-M4 1n the case
of the centered display. It 1s assumed that memornes M1-M4
have been written as described in FIG. SA.

In the example of example A of F1G. 9, the variation 1n read
address RDA1 reads each half data in the memory 1 and

memory 4 at the anterior half and the posterior half of the one
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horizontal period. The variation of read address RDA2 reads
the data of each half of the memory 1 and memory 2 over the
one horizontal period. The varniation of read address RDA3
reads the data of each halt of the memory 3 and memory 2
over the one horizontal period. The variation of read address

RDA4 reads the data of each half of the memory 3 and

memory 4 over the one horizontal period. The write directions
ol the signal into the hornizontal driver 211 for each region 1-4
on the display panel 213 become directions, like arrows

described on the display panel 213 shown at the upper stage.
The example B shows an example 1n which the read directions
are opposed to those of the example A in FIG. 9.

Inthe case that the flat display device performs the centered
display like this manner, while the display device reads the
data stored in each of memories M1-M4 half-and-half to
perform the centered display, the display device may simplify
the write and the read processes by dividing at least a memory
part corresponding to the display division regions into the
number of memories of n times as many as the number of the
memory part, by storing the data read half-and-half into eac
independent memory to read the data. For instance, if it 1s
assumed that the display division region is substantially
three-division region, the display device prepares 3n (n 1s
integer not smaller than two) of mndividual memories. For
instance, preparing six memories and sharing to store the data
stored 1n each half region of memories M1-M4 into the six
memories, respectively.

As described above, according to the present invention, the
regions divided 1nto n 1n a horizontal direction are division-
driven. The digital video signal of one line 1s divided 1nto n,
the unit data of n pieces 1s each supplied to the n unit memo-
ries. Since the n unit memories are write-controlled and read-
controlled, the aspect ratios may be switched. Moreover, the
flat display device selects the direction of each of the write
addresses and of the read addresses, and makes the arrange-
ment order of the data to the adjacent driving regions be an
inversion horizontal direction. Therefore, the display device
may reduce the 1mage noise at the borders of the division-
driven regions. In other words, the analog signals produced by
the DAC 112 to be transmitted to the horizontal driver 211 are
continuous 1n terms of time at the sections corresponding to
the borders of the regions. Thereby, there 1s no break and
sudden vanation of the analog signal on a transmaission line.

FIG. 10 depicts a concrete example of the mside of the
memory circuit 102. In the foregoing description, to make it
casy to understand the explanation, a single system ol memo-
ries M1-M4 1s described. However, as a matter of fact, two
systems are convenient for the explanation. That is, 1n the first
one horizontal period, the data 1s written to memories M1a-
Mda, and 1n the next one horizontal period, the data 1s written
to memories M15-M4b. During the writing of the data into
one system of memories Mla-Md4a, the data 1n the other
system ol memories M15-Md4b are read. The data 1n each
memory 1s converted into an analog signal by the digital-to-
analog converter.

As given above, 1n the concrete embodiment of the inven-
tion, the flat display device includes the memory circuit
including four umit memories each storing the unit data, and
the horizontal driver 1n which the signals read from the
memory circuit are supplied to the corresponding-four regis-
ters. Further, the display device includes the display panel
which 1s driven by the horizontal driver and the vertical driver
and on which the regions divided into four in the horizontal
direction are set 1n accordance with the four registers, and the
memory control circuit which transfers the data in the four
unit memories to the four registers.
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The display device divides the one line of the digital video
signal of the aspect ratio of 3:4 into three to obtain three
pieces of unit data. The display device then supplies the three
pieces of unit data to the three unit memories among the four
unit memories. Further, the display device selects the access
directions of the write or the read addresses for the three unit
memories among the four unit memories so that each data to
be transferred from the three unit memories to the three reg-
isters become the iverse horizontal directions between the
foregoing adjacent regions.

Here, the display device selects, sometimes, the access
directions of the write addresses to the unit memories so that,
in writing the unit memories, each data to be transierred from
the three unit memories to the three registers 1s brought into
inversion horizontal directions between adjacent regions. In
reading the unit memories, the access directions of the unit
memories are set to the same directions as the ascending or
descending address direction.

The display device selects, sometimes, the access direc-
tions of the write addresses to the unit memories so that the
write order of each data to be written to the unit memories
become the 1dentical directions between the adjacent regions.
In this case, the access directions of the read addresses of the
unit memories are set to the iversion horizontal direction.

It 1s our intention that the mvention 1s not limited to the
specific details and representative embodiments shown and
described herein, and 1n an implementation phase, this mven-
tion may be embodied 1n various forms without departing
from the spirit or scope of the general nventive concept
thereof. Various types of the mvention can be formed by
appropriately combining a plurality of constituent elements
disclosed in the foregoing embodiments. Some of the ele-
ments, for example, may be omitted from the whole of the
constituent elements shown in the embodiments mentioned
above. Further, the constituent elements over different
embodiments may be appropriately combined.

Additional advantages and modifications will readily
occur to those skilled in the art. Theretfore, the invention 1n its
broader aspects 1s not limited to the specific details and rep-
resentative embodiments shown and described herein.
Accordingly, various modifications may be made without
departing from the spirit or scope of the general inventive
concept as defined by the appended claims and their equiva-
lents.

What 1s claimed 1s:

1. A flat display device, comprising:

a display panel which 1s driven by a horizontal driver and a
vertical driver, and provided with a display face with an
aspect ratio of 9:16, the display face being divided into
four sub-display regions in a horizontal direction;

a memory circuit which substantially includes four unit
memories respectively storing unit data corresponding
to the sub-display regions;

a plurality of registers which supplies signals read from the
memory circuit to the horizontal driver; and

a memory control circuit which transters the data in the unit
memories to the registers, the memory control circuit
being controlled by one of a wide display selection sig-
nal and a 3:4 display selection signal,

wherein, under the control of the memory control circuit, a
tull region-display state of the display panel 1s set 11 the
wide display selection signal 1s set, and a non-full
region-display state of the display panel where at least a
portion of one of the four sub-display regions 1s not used
to display an image 1s set 1f the 3:4 display selection
signal 1s set,

the memory control circuit
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divides one line of a digital video signal into three unit
data elements when the digital video signal 1s a 3:4
digital video signal and the 3:4 display selection sig-
nal 1s set;

writes the three unit data elements in three of the four
unit memories and reads the unit data 1n the three unmit
memories;

outputs write and read addresses corresponding to the
sub-display regions, the write and read addresses each
having a high-order address and a low-order address,
the high-level address selecting an arbitrary umnit
memory ol the four unit memories, the low-order
address designating an address of the selected unit
memory; and

thereby sets the display panel to one of a left-sided
display, a centered display, or a night-sided display
according to the selection of the high-order address,
and controls a data write or read direction in adjacent
sub-display regions to be a laterally inverted direction
according to the selection of the low-order address.

2. The device according to claim 1, wherein when a lett-
sided display 1s performed on the display panel, three regis-
ters on a lett side are selected, and when a right-sided display
1s performed, three registers on a right side are selected.

3. The device according to claim 1, wherein when a cen-
tered display 1s performed on the display panel, access direc-
tions of write or read addresses of unit data corresponding to
the display dividing regions to or from the corresponding-unit
memories.

4. The device according to claim 3, wherein unit data for
cach display dividing region 1s distributed and written over
the four unit memories, and the written unit data 1s read in
accordance with each display dividing region.

5. The device according to claim 1, wherein an mput pro-
cessing circuit including an interpolation circuit 1s connected
to a pre-stage of the memory circuit.

6. A driving method of a flat display device which com-
Prises:

a display panel which 1s driven by a horizontal driver and a
vertical driver, and provided with a display face with an
aspect ratio of 9:16, the display face being divided into
four sub-display regions 1n a horizontal direction;

a memory circuit which substantially includes four unit
memories respectively storing unit data corresponding
to the sub-display regions;

a plurality of registers which supplies signals read from the
memory circuit to the horizontal driver; and

a memory control circuit which transfers the data in the unit
memories to the registers, the memory control circuit
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being controlled by one of a wide display selection sig-
nal and a 3:4 display selection signal,
wherein, under the control of the memory control circuit, a
tull region-display state of the display panel 1s set 1f the
wide display selection signal 1s set, and a non-tull
region-display state of the display panel where at least a
portion of one of the four sub-display regions 1s not used
to display an 1image 1s set 1f the 3:4 display selection
signal 1s set,
the method comprising:
dividing one line of a digital video signal ito three unit
data elements when the digital video signal 1s a 3:4
digital video signal and the 3:4 display selection signal 1s
set;
writing the three unit data elements 1n three of the four unit
memories and reading the unit data in the three umt
memories:
outputting write and read addresses corresponding to the
sub-display regions, the write and read addresses each
having a high-order address and alow-order address, the
high-level address selecting an arbitrary unit memory of
the four unit memories, the low-order address designat-
ing an address of the selected unit memory; and
thereby setting the display panel to one of a left-sided
display, a centered display, or a right-sided display
according to the selection of the high-order address, and
controlling a data write or read direction 1n adjacent
sub-display regions to be a laterally inverted direction
according to the selection of the low-order address.
7. The method according to claim 6, wherein
address directions of write address for three unit memories
among the four unit memories are selected so that each

data to be transterred from the four unit memories to the
plurality of registers becomes the laterally mnverted
direction between the adjacent sub-display regions, and

access directions of read addresses of the three unit memo-
ries are ascending or descending addresses.

8. The method according to claim 6, wherein

address directions of read address for three unit memories
among the four unit memories are selected so that a
transmission direction of each data to be transierred
from the four unit memories to the plurality of registers
becomes the laterally inverted direction between the
adjacent sub-display regions, and

access directions of write addresses of the three unit
memories are ascending or descending addresses.
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